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Bitumen, Tar and Related Products Sectional Committee, PCD 06 


FOREWORD 


This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards after the draft finalized 
by the Bitumen, Tar and Related Products Sectional Committee had been approved by the Petroleum, Coal and 
Related Product Division Council. 


This standard was originally published in 1958 as ‘Methods for testing tar and bituminous materials — Sampling’ 
and first revised in 1978. ‘Methods for testing tar and bituminous materials’ was originally published as series of 
22 standards in the form of a booklet, as listed below: 


IS No. Title 


1201 : 2004 Sampling 


1202 : 1978 Determination of specific gravity 

1203 : 1978 Determination of penetration 

1204 : 1978 Determination of residue of specified penetration 
1205 : 1978 Determination of softening point 


1206 (Part 1): 1978 Determination of viscosity: Part 1 Industrial viscosity 
1206 (Part 2): 1978 Determination of viscosity: Part 2 Absolute viscosity 
1206 (Part 3): 1978 Determination of viscosity: Part 3 Kinematic viscosity 


1207 : 1978 Determination of equiviscous temperature (EVT) 

1208 : 1978 Determination of ductility 

1209 : 1978 Determination of flash point and fire point 

1210: 1978 Float test 

1211 : 1978 Determination of water content dean and stark method 

1212 : 1978 Determination of loss on heating 

1213 : 1978 Distillation test 

1214: 1978 Determination of matter insoluble in benzene (withdrawn due to toxic nature of benzene) 
1215 : 1978 Determination of matter insoluble in toluene 

1216: 1978 Determination of solubility in carbon disulphide trichloroethylene 
1217: 1978 Determination of mineral matter ash 

1218 : 1978 Determination of phenols 

1219 : 1978 Determination of naphthalene 

1220 : 1978 Determination of volatile matter content 


However, the Committee responsible for the formulation of standards in the field of bitumen, tar and related products 
decided to publish these Indian standards separately for each test so as to make it user friendly. Accordingly, 
second revision of the standard, IS 1203 ‘Methods for testing tar and bituminous materials — Determination of 
Penetration’ has been taken up to formulate individual standard. 


In this revision, the following major modifications have been made: 


The Scope of the standard has been modified to cover semi-solid and solid bituminous materials and reference to 
asphaltic bitumen, fluxed native asphalt and blown type bitumen has been removed. 


(Continued on third cover) 
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Indian Standard 


METHODS FOR TESTING TAR AND BITUMINOUS 
MATERIALS — DETERMINATION OF PENETRATION 


( Second Revision ) 


1 SCOPE 


This standard covers the method for the determination 
of penetration of semi-solid and solid bituminous 
materials. 


2 REFERENCES 


The following standards contain provisions, which 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 


IS No. Title 


334 : 2002 Glossary of terms relating to 


bitumen and tar (third revision) 


460 (Part 1): 2020 Specification for test sieves: 
Part 1 Wire cloth test sieves 


(third revision) 
3 TERMINOLOGY 


For the purpose of this standard, the definitions of all 
terms as given in IS 334 shall apply. 


4 APPARATUS 


4.1 Container — A metal or glass cylindrical, 
flat bottom container of essentially the following 
dimensions shall be used: 


For penetrations below 225: 


Diameter, mm 55 
Internal depth, mm 35 
For penetrations between 225 and 350: 
Diameter, mm 70 
Internal depth, mm 45 


4.2 Needle — A straight, highly polished, cylindrical, 
stainless steel (SS 316), rod, with conical and parallel 
portions co-axial, having the shape, dimensions and 
tolerances given in Fig. 1. The needle is provided with 
a shank approximately 3 mm in diameter into which it 
is immovably fixed. The taper shall be symmetrical and 
the point shall be ‘blunted’ by grinding to a truncated 
cone. 


4.3 Water Bath — A water bath preferably with a 
thermostat maintained at 25.0 + 0.1 containing not less 
than 10 litres of water. The sample being immersed 
to a depth of not less than 100 mm from the top and 
supported on a perforated shelf not less than 50 mm 
from the bottom of the bath. 


All dimensions in millimetres 


Fic. 1 NEEDLE FOR PENETRATION TEST 
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4.4 Transfer Dish — A small dish or tray provided with 
some means which ensure a firm bearing and prevent 
the rocking of the container and of such capacity as will 
ensure complete immersion of the container during the 
test. 


4.5 Penetration Apparatus — Any apparatus that 
will allow the needle to penetrate without appreciable 
friction, and that is accurately calibrated to yield results 
in tenths of millimetre shall be adopted. 


4.6 Thermometer — It shall conform to the following 
requirements: 


Characteristic Requirement 
Range 0 to 44 °C 
Least Count 0.1 °C 


4.7 Time Device — For hand-operated penetrometers, 
any convenient timing device, such as electric timer, 
stop watch, or any other spring actuated device may 
be used provided it is graduated 0.1 s or less and is 
accurate to within + 0.1 s for a 60 s interval. An audible 
seconds counter adjusted to provide | beat each 0.5 s 
may also be used. The time for a | l-count interval shall 
be 5+ 0.1 s. Any automatic timing device attached to a 
penetrometer shall be accurately calibrated to provide 
the desired test interval within + 0.1 s. 


5 PROCEDURE 


5.1 Preparation of Test Sample 


5.1.1 Soften the material to a pouring consistency at a 
temperature not more than 60 °C for tars and pitches and 
not more than 90 °C for bitumen above the respective 
approximate softening point and stir it thoroughly 
until it is homogeneous and is free from air bubbles 
and water. Pour the melt into the container to a depth 
at least 10 mm in excess of the expected penetration. 
Protect the sample from dust and allow it to cool in an 
atmosphere at a temperature between 15 to 30 °C for 1 
to 2 h for 45 mm deep container and 1 to 1 h when the 
container of 35 mm depth is used. Then place it along 
with the transfer dish in the water bath at 25.0 + 0.1 °C 
and allow it to remain for 1 to 2h and 1 to 1 h for 45 mm 
and 35 mm deep container respectively. 


5.2 Testing 


5.2.1 Unless otherwise specified, testing shall be carried 
out at 25.0 + 0.1 °C. 


5.2.2 Fill the transfer dish with water from the water 
bath to a depth sufficient to cover the container 
completely; place the sample in it and put it upon the 
stand of the penetration apparatus. Adjust the needle 
(previously washed clean with toluene, carefully dried, 
and loaded with the specified weight) to make contact 
with the surface of the sample. 


5.2.2.1 This may be accomplished by placing the needle 
point in contact with its image reflected by the surface 
of the material from a suitably placed source of light. 


5.2.2.2 Unless otherwise specified, load the needle 
holder with the weight required to make a total moving 
weight (that is, the sum of the weights of the needle, 
carrier and superimposed weights) of 100+ 0.25 g. 


5.2.3 Note the reading of the dial or bring the pointer 
to zero. Release the needle and adjust the points, if 
necessary to measure the distance penetrated. Make 
at least three determinations at points on the surface 
of the sample not less than 10 mm apart and not less 
than 10 mm from the side of the dish. After each test, 
return the sample and transfer dish to the water bath, 
and wash the needle clean with toluene and dry. In the 
case of material of penetration greater than 225, three 
determinations on each of two identical test specimens 
using a separate needle for each determination shall be 
made, leaving the needle in the sample on completion 
of each determination to avoid disturbance of the 
specimen. 


5.2.4 For determining the penetration ratio, testing 
shall also be carried out a 4.0° + 0.1 °C. 
NOTE — For test at 4 °C, the total weight on the penetration 


needle shall be 200 + 0.25 g and the time of penetration shall 
be 60 s. 


6 REPORT 


6.1 Express the depth of penetration of the needle in 
tenths of millimetre. 


6.2 The value of penetration reported shall be the mean 
of not less than three determinations whose values do 
not differ by more than the amount given below: 


Penetration Maximum Difference 
0 to 49 2 
50 to 149 4 
150 to 249 6 
250 and above 8 


6.3 Determine the penetration ratio as under: 


pen.at 4°C. 2009.60 s : 
pen.at 25°C. 100g . 60 s 


Penetration ratio = 


7 PRECISION 


7.1 The duplicate results should not differ by more than 
the following: 


Penetration | Repeatability Reproducibility 
Below 50 1 Unit 4 Units 
Above 50 3 percent of 8 percent of their 

their mean mean 


8 PRECAUTIONS 


8.1 If the sample contains extraneous matter, it should 
be sieved through IS Sieve 30 (see IS 460). 
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8.2 To avoid overheating at the bottom of the container, 
use of an air oven or sand bath is recommended. 


8.3 While the needle is penetrating into the sample, 
if there is any movement of the container, that 
determination shall be discarded. 
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The definition of the term penetration has been removed from the standard and definition of the term as given in 
the IS 334 shall apply. 


Due to the toxic nature of benzene, the usage of benzene as solvent for cleaning the needle has been replaced with 
toluene. 

The Composition of the Committee responsible for formulation of this standard is given at Annex A. 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed or 


calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical 
values ( second revision )’. 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Head (Publication & Sales), BIS. 


Review of Indian Standards 


Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the website- 
www.bis.gov.in or www.standardsbis.in. 


This Indian Standard has been developed from Doc No.: PCD 06 (16150). 
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